). One such mutation was selected for University of Tsukuba further characterization. We refer to this mutation as Ten-noudai 1-1-1 dfmr1
B55
Tohoku University flies were assayed for circadian locomotor activity [13] . Aramaki Over the course of 24 hr in light:dark (LD) cycles, wildAobaku, Sendai 980-8578 type flies are entrained to (or synchronized with) LD Japan cycling and exhibit a substantial locomotor activity rise during the second half of the day (e.g., [14] ). Homozygous dfmr1 B55 flies appeared to behave in this manner Summary (i.e., before lights-off) and exhibited 24 hr periodicity under such LD (data not shown). Clear anticipations of Mutations that abolish expression of an X-linked gene, lights-off suggest that the LD behavior of dfmr1 B55 flies FMR1, result in the pathogenesis of fragile X synis truly clock dependent and not simply masking behavdrome, the most common form of inherited mental ior. In contrast, locomotor behavior of dfmr1 B55 in conretardation [1, 2]. To understand the normal function stant darkness was arrhythmic. Actograms of dfmr1
of the FMR1 protein, we have produced fly strains individuals showed that most mutants lost rhythmicity bearing deletions in a Drosophila homolog of FMR1 within a couple of days after transfer to DD ( Figure 2B To confirm that disruption of the dfmr1 gene is directly site mutation elsewhere on the chromosome. The "rescued" flies have altered periods, with 1 hr longer than wild-type ( Figure 2C and Table 1 ). This might be due to in DD, showing that the period of eclosion rhythm is not dosage effects on period of the dfmr1 locus as is often affected by the mutation. Thus, these results indicate the case for many clock mutants (e.g., [17, 18] ). In fact, that DFMR1 is not universally required for the manifestaexpression levels of dfmr1 mRNA in heads of the restion of overt circadian rhythms. cued flies appear to be significantly higher than those To investigate whether the dfmr1 B55 mutation changes in wild-type flies (data not shown). the molecular oscillation of known clock components To investigate whether other rhythms are also affected in flies bearing DFMR1 deficiencies, homozygous sists with a high amplitude after prolonged incubations 
